Sequence-dependent distortions induced in DNA by monofunctional platinum(II) binding.
The effects on thermal stability and conformation of DNA produced by the monofunctional adducts of chlorodiethylenetriamineplatinum(II) chloride ([Pt(dien)Cl]Cl) have been investigated. Oligodeoxyribonucleotide duplexes of varying lengths (9-20 base pairs) and of varying central trinucleotide sequences were prepared and characterized that contained site-specific and unique N(7)-guanine adducts. Included are adducts at the sequences of d(AGC), d(AGT), d(CGA), d(TGA), d(TGC), and d(TGT). All these monofunctional adducts decrease the melting temperature (Tm) of the duplexes. This destabilization effect exhibits a sequence-dependent variability. The highest lowering of Tm is observed for the modified duplexes containing the central sequence of pyrimidine-guanine-pyrimidine. The destabilization effect is reduced with decreasing concentrations of Na+. Polarography, circular dichroism, phenanthroline-copper, and chemical probes reveal conformational distortions spreading over several base pairs around the adduct. The effects of monofunctional platinum(II) adducts on conformational distortions in DNA exhibit a sequence-dependent variability similar to those on thermal stability of DNA. The influence of the monofunctional adduct formed by cis-diamminemonoaquamonochloroplatinum(II) on the stability of the oligonucleotide duplex has been also studied. This lesion decreases thermal stability of DNA in the same way as does the adduct of [Pt(dien)Cl]Cl.